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(54) HIGH-EFFICIENCY ENCODING METHOD 

(57)Abstract: 

PURPOSE: To enable encoding of high quality by finding 
on-frequency-axis data in block units of an audio signal, 
and switching and quantizing plural code books 
corresponding to parameters showing features of the 
respective blocks. 

CONSTITUTION: A frequency axis conversion 
processing part 12 provided with a block division part 
1 2a which divides the input speech signal, etc., on the 
time base into blocks of a specific number of samples, an 
orthogonal conversion part 12b, a data processing part 
1 2c for finding amplitude information representing the 
features of a spectrum envelope, etc., converts the 
speech signal, etc., into the spectrum amplitude data on 
the frequency axis. A vector quantization part 1 5 puts a 
specific number of input data into M-dimensional vectors 
and thus performs vector quantization. This vector 
quantization part 15 is equipped with plural kind of code 
books and switches the code books according to the 
parameters showing the features of the blocks of the 

input signal to quantize the signal. Consequently, the vector quantization is performed efficiently 
corresponding to the characteristics, etc., of the input data. 
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Partial Translation of HEI 5-265499 

[0009] The above-stated problem is solved by an efficient coding method 
including a step of obtaining data on a frequency axis as M-dimensional vector 
based on data obtained by dividing an input audio signal into block units and 
converting to the frequency axis, a step of lowering a dimension to S-dimension 
(S<M) by obtaining a representative value for each of groups by dividing the 
data on the frequency axis of the M-dimensional vector into a plurality of 
groups, a step of performing first vector quantization for data of S-dimensional 
vector, a step of obtaining corresponding S-dimensional code vector by 
dequantizing output data from first vector quantization, a step of extending 
the S-dimensional code vector to the original M-dimensional vector, and a step 
of performing quantization by switching a plurality of code books based on a 
parameter indicating characteristics of each block of the audio input signal by 
using a second vector quantization device including the plurality of code books 
based on a state of an audio signal for performing second vector quantization 
for data showing relationship between the extended M-dimensional vector and 
the data on the frequency axis of the M-dimensional data. 

[0010] In these inventions, when a voice signal is used as the audio signal, it 
is possible to use a plurality of code books as the code book depending if the 
voice signal is voiced sound or unvoiced sound and use a parameter indicating 
if an input voice signal in the each block is the voiced sound or unvoiced sound . 
Further, a pitch value, strength of pitch component, inclusion ratio of voiced 
sound / unvoiced sound, gratitude or level of signal spectrum, etc. can be used 
as a characteristics parameter. Basically, it is better to switch the code books 
depending if the voice signal is voice sound or unvoiced sound. It is possible to 



transmit the characteristics parameter independently. However, it is also 
possible to substitute a parameter which is predefined in the coding method 
and transmitted anyway. Further, it is also possible to use data produced by 
converting to the frequency axis in the block unit and performing non-linear 
compressing as data on the frequency axis of the M-dimensional vector. 
Further, before the vector quantization, it is possible to get difference between 
blocks of the data of which vector quantization is to be performed and perform 
the vector quantization for the data of the difference between blocks. 
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Ttf:t>*>. C©B3«CiS-r*<2 h JUfi^- 
ffcSil 1 5 ti. «x.tt±T02ocr)JB«cBH»jg{tSh"C 
feO, A**<* hJU«C»LT28«©-** MI/fi^Ht** 
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-5 {ecru*. c©t>^^ »; v^asjg©@5 

©®S© tr- ^ <Dfa<D&A t - 2? d^f^oDigiffly _t© t 
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[0 044)SlgS (77-f» e7^-«ll0 6 
fctt. t^ffittmpi 0 3Tffi£H<**ift:gS <-f>f^ 
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* [0 06 6 ] mZ'g'Sl&B 1 2 6 rttmtf&S2(cosin 

ttffSl 2 9rjD^fi£LT. 3 0<£9g*9 
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CD^iC^O A. (n) *Sf«m«J:t». ★ ★ [0069] ^C«C % ±IB (12) SC*<Dtt*B0 

fl, Cn) =mo) 01 n + n' m (g> l1 -a>» t ) /2 L + tf>». + Aeon 

- • • (14) 

tc£*)$t&*>Ct&-CZZ m ccd <i4) sWr, 
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